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Most investigations concerning periodontal disease and its rela-
tionship to gingival crevicular fluid flow have been focused on adults. 
Very little interest has been given to children and young adolescents. 
The crevicular fluid (CF) is a matter of concern for all the investi-
gators since there is no agreement on the origin and the nature of that 
fluid. Most of the investigators found that the CF is an inflammatory 
exudate, for other researchers it is an altered serum transudate in 
clinically normal tissue becoming an exudate only with marked inflam-
mation (Cimasoni 1974, Weinstein et al., 1976). There is a unani-
mous opinion that the CF flow is highly correlated with the severity of 
gingival inflammation under different clinical circumstances (Brill 
and Bjorn 1959, Mann 1963, Egelberg 1964, Oliver et al., 1969, 
Golub et al. • 19 71). Gingival disease in children is epidemiologic in 
nature (McCall 1938, Ramfjord 1968). Some indicated a varying prev-
alence of gingival disease in children ranging with a low of 9. 1o/o in 
children 5 years old to 93o/o in young adolescents (Massier 1950, 
Greene 1960). G club et al., Mann, Sandalli et al., (1974) demon-
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strated the direct relationship between the increase of CF flow and 
the amount of gingival inflammation present in adults as well as in 
children. 
Some author s suggested that the periodontal problems which 
occur in adults have their origin in the early years of adolescence 
(Baer, Ciamsoni 1974). The need to understand the relationship that 
exists between normal and inflammed gingivae in children is impor-
tant in detection and early diagnosis. The prevention and treatment 
of periodontal disease in children in an early stage might reduce its 
occurrence in adulthood. If we can detect the primary subclinical 
signs of gingival inflammation, we can prevent further complications 
and establish early treatment. This study was conducted to learn 
more about CF measurements in children and the relationship of 
that fluid between normal and inflammed gingiva. 
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CHAPTER II 
REVIEW OF THE LITERATURE 
The specific locus of the gingival sulcus has always been of 
extreme interest to the periodontist. The implication of that area in 
the early pathogenesis of periodontal disease provoked a large amount 
of investigation. Individual susceptibility to periodontal disease may 
depend on the pre sence or absence of defense mechanisms in this 
area. The purpose of the crevicular fluid (CF) flow has been con-
jectured for more than fifty years. The CF was thought to play a 
protective function by flushing foreign bodies and bathing the sulcus 
with protective elements. 
In the 1950 1 s, Brill and Krasse injected fluorescein, which 
binds plasma proteins, into dogs. They were able to collect the 
flu orescein in 90o/o of healthy sulci, its presence on other epithelial 
surfaces was not observed. There are three mechanisms for the 
excretion of the CF: A) through the intact epithelium of the sulcus; 
B) through the region of the epithelial attachment; C) and through 
small lesions in the pocket epithelium (Brill, Bjorn and Krasse 1958, 
1959, 1960). When Brill and Bjorn repeated the study on humans, 
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they found 96% of the sulci binding the fluor e scein to the plasma pro-
tein (1959). The strips of paper they were using in the inflammed 
pockets were more fluorescent showing an increase in plasma pro-
teins. The authors noted two possible mechanisms for fluid passage: 
1) as a result of surrounding tissue inflammation; or 2) as a result 
of a normal property of the pocket epithelium which permits it to act 
as a semi-permeable membrane. In 1960, Brill found in another 
study that capillary permeability has an intimate relationship with 
the amount of gingival fluid obtained in the sulci. When he fed his 
animals with a soft diet, a highly significant relationship was ob-
served between the clinical observation of increased gingival fluid 
flow and the histological findings of increased inflammation. 
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Krasse and Egelberg proposed that if the CF passes through 
intact tissues, it should contain a similar ratio of sodium and potas-
sium as seen in the plasma (1962). They concluded that the CF 
cannot be considered as a simple filtration product but rather as an 
inflammatory exudate. The presence of inflammatory cells in the 
healthy gingival tissues is supporting evidence. As mentioned before, 
Mann (1963) proved that CF flow was directly related to pocket depth 
and gingival inflammation. At the same time, he found that state-
ment correct for both adults and children. Inflammation had a higher 
statistical significance in relationship to the amount of fluid flow than 
to pocket depth. On the other hand, Salkind et al., ( 1963) found that 
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ingested sod cum fluorescein did not appear in the saliva of the patients 
until they flushed the gingival pocket fluid through mastication. The 
mechanism of mastication was apparently able to pump and stimulate 
the gingival pocket fluid expelling it into the oral cavity. 
In early literature, the CF was thought to be compos ed of 
amino acids, plasma proteins. fibrinolytic factors. cellular material, 
potassium, calcium and phosphorus (Weinstein 1964). More recently, 
the composition of the CF was more detailed and a list of the compo-
nents will be presented later (Cimasoni 1974). In a study concerning 
the identification of prote in components in the CF, a similarity of 
proportions among the proteins in serum and pocket fluid and the 
presence of fibrinogen was found CVIann and Stoffer 1964). It was that 
similarity which initiated the idea that CF originated as an inflam-
matory exudate. The chemical analysis of CF has shown the pres-
ence of several serum proteins (Loe 1965). The flow of fluid fr ·;m 
the normal gingival crevice appeared to be slight, but increased 
after mechanical stimulation of the teeth or the gingiva. In the case 
of gingival inflammation, the rate of flow is markedly increased 
(Brill, Bjorn. Mann 1959). This exudate has been found to contain 
neutrophilic leukocytes almost always in the inflammatory reaction 
of the gingiva. Loe and Jensen ( 1965) gave important consideration 
to the fact that flow of fluid regularly starts before structural changes 
can be ascertained at the clinical level. They found also that it 
persists some time after clinical inflammation has subsided. Many 
authors are in contradiction in their studies about what is considered 
normal gingiva since most often a slight subclinical inflammation 
exists in almost all patients considered to have healthy gingiva. 
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Additional studies of the gingival fluid regarding the organic 
and inorganic components were presented (Weinstein, Mandel, 
Salkind, Pappas 196 7). A normal complement of organic components 
are present but in somewhat different concentrations than in the 
serum. There also seems to be major differences in the relative 
concentrations of inorganic components. For these reasons gingival 
fluid cannot be considered purely a transudate of serum. The authors 
explained that the mechanism of gingival fluid production is a tran-
sudate of serum modified by the cells of the sulcula r area. For 
others the CF arises from the bloodstream, passes through the con-
nective tissue and enters the gingival pockets through their epithelium 
(Brill, Bronnestam 1960). 
In recent literature, Oliver et al., Golub et al. , ( 1971) came 
across the same conclusion stated earlier in this paper that the CF 
flow increases with the severity of gingival inflammation. As the 
plaque accumulates upon the teeth and surrounding tissues, the 
appearance of clinical signs of inflammation follow, and subsequently 
there is an increase in the CF flow (Loe and Holm Pederson). 
Borden et al., (1975) found that the relationship between gingival 
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inflammation and CF was valid for different age groups as well as 
different regions of the dentition. Also in the recent literature, the 
presence or absence of CF in healthy gingiva is based on the method 
of collection. Investigators used either an intracrevicular method or 
the collection was made at the crevice orifice (Oliver 1969 and Golub 
et al., 1971). Whether the CF is considered to be an inflammatory 
exudate or an altered serum transudate, Kaslick et al., (1970) found 
that sodium was at a lower concentration than in serum. Golub et al. , 
(1971) found that the urea was at a much higher concentration in CF 
than serum. 
Clinical criteria for gingival health are too insensitive to 
detect the earliest stages of gingival disease since normal appearing 
tissues often exhibit, in addition to crevicular fluid, histological 
evidence of inflammation (Oliver 1969). Clinical visible changes in 
the gingival tissues should be considered as representing a secondary 
rather than a primary stage of inflammation. The pH of the plaque 
is generally alkaline, which is mainly due to the high level of plaque 
ammonia \Singer and Kleinberg 1975). The main source of ammonia, 
at least in the early stages, appears to be salivary urea (Frostell 
1960). Other authors found that it is essentially the deamination of 
amino acids by th~ microorganisms (Kleinberg 1970). This suggests 
that ammonia may have an initiating effect on gingivitis. 
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In the composition analysis of the fluid, urea has been found at 
a high level. The urea in the crevice would replace salivary urea as 
a source for ammonia production. 
The CF has a collagenase activity and that is the only enzyme 
capable of degrading native collagen. Some investigators claimed 
that the collagenase was produced by bacteria inhabiting the crevice 
(Gibbons and MacDonald 1961). On the other hand, other investiga-
tors concluded that non-collagenase producing bacteria in the flora 
can induce gingival inflammation (Theilade et al.. 1966, Fitzgerald 
et al., 1960 and Jordan et al.. 1965). Fullmer et al., (1970) added 
-- --
that the gingival inflammation can induce and stimulate the production 
of periodontal tissue collagenase. 
Early literature was not focused on the child nor the adoles-
cent. In the 1940's. some authors were interested in the study of 
periodontal disease in children (Orban 1941, Zappler 1948, Gottlieb . 
1944). The evaluation of CF was not a subject of research and most 
of the literature was concerned with the clinical observation and the 
relationship that existed between periodontal disease and the e tiology. 
The research of CF in youngsters started in the 1950's. Some 
researchers compared adults with children (Massier and Schour 1952, 
Ramfjord 1961, 1968, Mann 1963, Golub and Borden and Kleinberg 
1971). They demonstrated that the CF of adults and children increased 
in direct ratio to the amount of gingival inflammation. Borden et al.. 
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(1974) examined the relationship of age and sex on urea concentration 
and on the pH and volume of gingival crevicular fluid and found that 
the CF volume increased and urea concentration decreased with in-
flammation. Golub and Smith (1974) found that permanent versus 
primary tooth type had no effect on fluid volume. crevice depth. urea 
concentration or crevice pH in children of the same age. Young 
children showed less crevicular fluid volume. shallower crevices and 
lower pH than the adolescents in the non-inflammed gingiva situation . 
.,. 
Similar changes occur in children as in adults with increased inflam-
mation. The pH. however. did not show an observable change. 
Turesky (1961) made a histological observation regarding early calcu-
lus formation in children and adults. He stated that the major com-
ponents of the soft plaque were bacteria with a scattering of leuko-
cytes and epithelial cells contained within an amorphous matrix. In 
a second phase. the calcification usually occurs. His conclusions 
were that under 12 years of age no calcification occurred even after 
30 days of plaque accumulation. Patients older than 13 years of age 
start forming calculus the second day but the majority (85o/o) after 
the eighth day. Turesky found that the microbial components of non-
calcified plaques are a meshwork of diffusely distributed Gram nega-
tive cocci with occasional rod forms. rarely isolated Gram positive 
cocci. The bacterial content changed with the degree of calcification. 
Gram negative filaments and threads become prominent until they -
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exceed the other bacteria. Also, the calculus formation is induced at 
a slower rate in children than in adults due mainly to the alteration of 
the local environment. Calculus occurs less rapidly but presents the 
same histologic features (Turesky 1961 ). In systemic qualitative and 
quantitative research the flora in the gingival crevice area of children 
was investigated (MacDonald and Aranjo 1964). The results of their 
investigation are summarized in Table IX (see Appendix J). The 
proportions of these groups of bacteria did not differ statistically 
from those reported in adults. However Bacteroides melaninogenicus 
and spirochetes were not found as commonly as in adults. The B. 
melaninogenicus was involved in fr e quent combination in the mixed 
anaerobic population and was shown to produce collagenolytic activity. 
The authors felt its infrequent occurrence and low numbers in chil-
dren may be related to the low incidence of periodontal disease in 
children. On the other hand, spirochetes have been reported to in-
crease in proportion to the sulcus bacterial population in periodon-
tally involved teeth in adults. Another interesting conclusion in the 
study of MacDonald was to note that the gingival crevice area did not 
contain large numbers of streptococcus salivarius or staphylococcus. 
The periodontal disease entity most frequently observed in 
the young patients is marginal gingivitis; a soft tissue lesion without 
apparent bone involvement. This fact has been confirmed in the 
literature as well as in clinical studies by many authors (Zappler 
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1948, Bruckner 1956, Massier 1958). The incidence of periodontitis 
in normal children is rare. Cohen and Goldman ( 1962), and Butler 
(1969) stated few cases of periodontitis. No further documentation of 
periodontitis in childhood was found except observations that its 
occurrence in children is infrequent. 
The study of periodontal disease in children and adolescents 
is broad and includes all aspects of periodontal involvement: gingivi-
tis, periodontosis, gingivostomatitis and gingival hyperplasia, (each 
may appear individually, as part of the syndrome, or concomitant 
with other general and systemic findings). This research project is 
limited to the study of CF in normal healthy gingiva and to the gingi-
vitis provoked by poor oral hygiene, local factors, or puberty 
influences. 
The techniques for measuring the CF are multiple, many 
problems related to the method of collection became obvious with the 
investigations of that fluid. Micro-capillary tubes have been used to 
collect the fluid determining directly the volume (Krasse and Egel-
berg 1962, Shillitoe and Lehner 1972). Twisted thread has been 
inserted into the crevice around the tooth and the difference in weight 
would give an idea of the volume (Weinstein 196 7). These two meth-
ods are not common nor practical due to the length of time for collec-
tion and the ensuing inaccuracy. The most commonly used procedure 
for collecting the fluid and the most practical clinically has been the 
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placement of filter paper strips into or at the entrance of the crevice 
for a fixed period of time. The amount of fluid can be determined 
either by staining or viewing under a microscope, or by electronically 
determining the amount of fluid using a CF meter (Periotron. Harco 
Electronics, Winnipeg, Canada). 
Sampling the CF by means of absorbing paper strips has been 
a matter of controversy between the investigators. The strips were 
used in two different ways: for the "intracrevicular" method, the end 
was gently inserted in the crevice; for the "extracrevicular" method, 
the strips were adapted on the vestibular surfaces of the teeth. 
The "intracrevicular" method. This method is the most 
widely used. The filter paper is introduced in the gingival crevice 
until a retention or resistance would tend to prevent further insertion. 
Diffe rent techniques have been illustrated by Loe and Holm Pederson 
(1965), Brill (1958, 1962). and Mann (1963). The evaluation of the 
amount of fluids collected has been of great intere st to evaluate the 
state of the gingiva which is directly related to the amount of fluid. 
A staining method has been proposed by Brill ( 1962) and Orban and 
Stallard (1969). A weighing technique has been used by Valazza 
( 19 72) where strips marked previously were inserted at one milli-
meter depth and weighed before and after insertion. 
The "extracrevicular" method. Brilland Krasse (1958) used 
it on dogs, Loe and Holm Pederson ( 1965) widely used it in human 
sampling. The strips \\:ere made to fit closely to the buccal surface 
of the tooth, gingival margin and the attached gingiva. 
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Contamination by saliva may be avoided by different techniques. 
Mann (1963) described one of them proposing to place on bot~ sides of 
the strip other strips to avoid contamination. A cotton roll in the 
vestibule with a stream of air and then inserting a strip to dry the 
sulcus from saliva contamination is another method. 
CHAPTER III 
lVIA TERIALS AND METHODS 
I. lVIA TERIALS 
The Patients 
The patients which participated in this study were selected ran-
domly from those treated at the Dental Clinic. Sixty children, in the 
range of seven to thirteen years of age were divided into two ( 2) groups 
of thirty (30) each, those with normal gingiva and those with inflam-
med simple gingivitis. The criteria of classification under normal and 
inflammed are the same as described earlier in the literature review. 
The patients with normal gingival tissue are those manifesting a light 
pink gingiva. This gingiva shows a smooth, soft, shiny surface with 
thick and rounded margins. The patients with inflammed gingival 
tissue are those with a mild inflammation of the papillae and marginal 
tissues, or a marginal gingival enlargeme;.t. That latter group rep-
resented poor oral hygiene, puberty gingivitis or other local factors 
provoking the inflammation. All the patients selected were healthy 
Caucasian children without known systemic or general disturbances. 
No sub-groups were observed and no difference in sex was taken into 
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consideration. No particular instructions were given to the patient. 
The patients were selected on the basis of clinical observation and 
2 valuation and classified in one of the two ( 2) groups. The patient was 
introduced to the equipment and the crevicular fluid measurement was 
taken first utilizing the intracrevicular method; followed by the saliva 
test. In patients with normal gingiva, any of the six anterior teeth 
were selected for the test. However, when inflammed tissue was 
present, the tooth with the most inflammed marginal area was se-
lected. After both tests were accomplished, a clinical oral examin-
ation and patient history was recorded. Any history of pain, gingival 
bleeding, poor oral hygiene, disturbed puberty or other medical back-
ground was taken into consideration for the classification of the 
patient. An important consideration was that the teeth selected had 
no caries, restorations, and were completely erupted without a 
remarkable plaque formation. 
The PERIOTRON* 
The Periotron is a gingival crevicular fluid flow meter. The 
meter contains two jaws that function like the plates of an electrical 
condenser. When a dry strip is inserted, the capacitance is at its 
maximum but with the appropriate electronic circuits registering 
zero on the viewer. Insertion of a wet strip provokes a reduction in 
~<PERIOTRON (Harco Electronics, Winnipeg, Canada). 
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the capacitance and results in a rise of the reading. This rise is 
directly proportional to the wet area. specifically to the volume of 
fluid collected. The jaws have an additional role of considerably 
reducing sample evaporation which is extremely important with minute 
samples. The manufacturer produces the filter strips which are 
sterile and homogenous. Standardized strips of the same length, 
width and depth, were marked by a line for insertion between the jaws 
of the Periotron in order to standardize the sampling. Because of the 
electronic device, a three second insertion would give an indication of 
the fluid flow with very little tissue irritation. 
The GINDEXTM~< 
This procedure was done to determine whether or not there is 
a parallel between the CF and the saliva in both categories of patients. 
This material uses a shade range, tube standardized by the J anar Co. 
containing 1 I 10 cc of 4% solution of 0-Tolidine-Dihydrochloryde, and 
an activator (3% of hydrogen peroxide H 2o 2). Two drops of saliva 
added to two drops of activator in a tube were mixed. About ten 
minutes later the color of the solution in the tube was compared to 
the shade scale (the shades are numerically marked). A study by the 
manufacturer determined that the normal range of a healthy gingiva 
is between 40 and 60. The color becomes darker with the amount of 
>'o<QINDEX™ (Janar Company, Grand Rapids. Michigan). 
neut t·ophtlic leukocytes present. The discovery of CF flow starts 
before clinical structural changes. 
II. METHODS 
. ..-
The method of collecting CF used in this research was the 
intracrevicular method. Fluid is collected from the intracrevicular 
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sulcus twice at five minute intervals. The region examined was iso-
lated with cotton rolls and dried with air. The following procedures 
were utilized on all patients: 
The patient was examined visually to determine whether he 
should be classified under: normal gingiva or inflammed gingiva. 
After the area was isolated and dried, a dry filter strip was placed 
in the crevice for three ( 3) seconds to empty the crevicular pool and 
removed. Twenty- seven seconds later a fresh filter strip was placed 
in the sulcus for three (3) seconds and the strip was immediately 
placed in the Periotron. The highest number was recorded and the 
procedure repeated after five minutes. 
The patient was instructed to swish saliva between his teeth 
and expectorate into a vial to accumulate a volume of 1 cc. 
A saliva test was determined using the Gindex by adding two 
drops of saliva and two drops of activator to a tube containing a 
predosed amount of reactor. 
CHAPTER IV 
EXPERIMENTAL RESULTS 
I. EXPERIMENTAL DATA 
Using the Periotron 
Comparison of samples within a group. The CF measurement 
was monitored for the two groups. The child's CF was computed 
twice at five minute intervals: 
1. The mean value of the initial measurement of the CF 
was: 6. 43 for the normal gingiva, 16. 8 for the inflam-
med gingiva. 
2. After five minutes, a second measurement was done 
and the mean value was: 7. 33 for the normal gingiva, 
17. 93 for the inflammed gingiva. (The measurements 
are given in Table I I I.) 
A comparison of score values was examined and a t-Test was com-
puted for CF difference which was t = 1. 86 7 for the normal gingiva 
and t = 2. 256 for the inflammed gingiva. (The values are given in 
Table IV.) The CF measurement change from the initial to the 
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second measurement did not show a statistically significant increase 
at P = • 05 for the children with normal gingiva. ( t = 1. 86 7.) 
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The CF increase in the group of children with inflammed gin-
giva was statistically significant at P = . 05. (t = 2. 256.) 
Comparison of samples between groups. The means of both 
measurements on each child in the first group were compared to those 
of the second group. The values are given in Tables I and I I. 
Means. standard deviations and variances for the CF in both groups 
are given in Table VI. 
A t-Test was computed for normal and inflammed CF values 
(Table VI I). The CF scores. using the Periotron. showed a statisti-
cally significant increase between children with normal and inflammed 
gingiva at P = • 05. (t = -9. 504.) 
Using the Gindex 
The same experimental study was duplicated using the Gindex 
with only one sample being taken for each child. The Gindex score 
value for both groups is given in Tables I and I I. A mean. standard 
deviation. and variance has been computed and the values are given 
in Table VI. 
A t-Test was computed for the scores of both Gindex values 
(Table VI I). The Gindex score change between the children with 
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normal gingiva and those with inflammed gingiva showed a statistically 
significant increase at P = • 05. (t = -5. 144.) 
CHAPTER V 
DISCUSSION 
The results of this study show that there is an increase in CF 
flow in children with inflammed gingiva as compared to children with 
normal gingiva. It is important to consider the flow of fluid during 
the collection. Variations of flow would greatly affect any quantitative 
observations of gingival fluid. The t-Test showed that the comparison 
of the two collections with the Periotron of normal gingival CF is not 
statistically significant. On the other hand, the increase which occurs 
in the children with inflammed gingiva may be mainly due to the 
sampling method, the deep intracrevicular method being irritative in 
the children with an inflammed tissue. However, the comparison of 
the two groups using the Periotron is the consideration of this study. 
The results showed that the difference observed between the two 
categories of children is similar to that of the adults. The present 
study confirms the findings of the research done previously of 
children. 
The use of the Gindex in this study was a complimentary test 




In this study, a comparison of two groups was studied to relate 
a normal gingiva to an inflammed gingiva. Other methods are still 
needed to add more scientific information on gingival inflammation in 
children. The utilization of homogenous groups and sub-groups might 
add further information to the present study. 
Clinically, gingivae may appear normal, but may present sub-
clinical inflammation. The prevention of further gingival involvement 
should be detected at this stage to avoid future periodontal disease 
(which has its origin in childhood). 
CHAPTER VI 
SUMMARY AND CONCLUSION 
I. SUMMARY 
Sixty children were selected randomly between the ages of 
seven and thirteen. They were divided into two groups of thirty each. 
One group of children with normal gingiva and the second with inflam-
med gingiva. They were classified into a group using the clinical 
appearance of the gingiva in the maxillary anterior segment. An 
intracrevicular fluid measurement using the Periotron was taken 
twice on each child at five minute intervals followed by a saliva test 
using the Gindex method to complement the findings. 
The results showed a difference of CF values for the two 
groups of children. The comparison of the two measurements at five 
minute intervals on the same child did not show any difference for 
those with normal gingiva. However, children with inflammed gingiva 
showed an increase in CF flow. The use of a saliva test collaborated 
the findings of both categories of children. 
The results of this study show similarity to the results previ-
ously found in adults. The treatment and prognosis of gingival 
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inflammation are not the same, but it is clear from the literature that 
early detection is followed by successful treatment. 
I I. CONCLUSIONS 
1. There was no statistically significant difference between 
the two samples of CF flow at five minute intervals in the group of 
children with normal gingiva. 
2. There was a statistically significant increase between the 
two samples of CF flow at five minute intervals in the group of children 
with inflammed gingiva. 
3. There was a high statistically significant difference between 
both categories of children. The CF flow is significantly increased in 
the group of children with inflammed gingiva. 
4. There was a similarity in results, using a saliva test. With 
the Gindex, there was a high statistically significant difference between 
both categories of children. 
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METER SCORES - NORMAL GINGIVA 
Patient Sample #1 Sample #2 
1 5 7 
2 2 8 
3 6 4 
4 6 6 
5 9 11 
6 3 4 
7 8 8 
8 3 3 
9 7 13 
10 11 13 
11 10 8 
12 6 9 
13 3 3 
14 7 9 
15 2 3 
16 8 6 
17 7 13 
18 5 2 
19 11 9 
20 9 10 
21 6 6 
22 4 8 
23 3 3 
24 6 6 
25 10 8 
26 6 6 
27 7 13 
28 10 7 
29 8 9 
30 5 5 



































































METER SCORES - INFLAMMED GINGIVA 

































































































































COMPARISON OF SCORE VALUES AT FIVE MINUTE 
INTERVALS WITH THE PERIOTRON 
Normal Inflammed 
(A-B) (A-B) 
A B D D2 A B D 
7 7 2 4 18 14 4 
8 2 6 36 18 18 0 
4 6 -2 4 17 15 2 
6 6 0 0 15 15 0 
11 9 2 4 14 16 -2 
4 3 1 1 18 18 0 
8 8 0 0 21 23 -2 
3 3 0 0 26 26 0 
13 7 6 36 22 22 0 
13 11 2 4 15 15 0 
8 10 -2 4 15 15 0 
9 6 3 9 26 26 0 
3 3 0 0 32 27 5 
















3 2 1 1 22 12 10 100 
6 8 -2 4 21 22 -1 1 
13 7 6 36 21 19 2 4 
2 5 -3 9 16 14 2 4 
9 11 -2 4 13 9 4 16 
10 9 1 1 15 15 0 0 
6 6 0 0 31 35 -4 16 
8 4 4 16 16 14 2 4 
3 3 0 0 14 10 4 16 
6 6 0 0 17 15 2 4 
8 10 -2 4 16 12 4 16 
6 6 0 0 13 13 0 0 
13 7 6 36 11 12 -1 1 
7 10 -3 9 11 12 -1 1 
9 8 1 1 17 14 3 9 





Nor mal Gingiva Inflammed Gingiva 
l:DN = 27 
DN = 0. 9 
S D = 2. 643 
T = 1. 867 
L:D I = 34 
D I = 1. 133 
S D = 2. 750 
T = 2. 256 
43 
APPENDIX F 
TABLE V 45 
MEANS OF SCORES 
Normal Gingiva Inflammed Gingiva 
Periotron Gindex Periotron Gindex 
XN x2N YN y2N xr x2r Yr Y2r 
6 36 70 4900 16 256 90 8100 
5 25 85 7225 18 324 75 5625 
. 5 25 40 1600 16 256 85 7225 
6 36 55 3025 15 225 85 7225 
10 100 70 4900 15 225 70 4900 
3.5 12.25 25 625 18 324 70 4900 
8 64 50 2500 22 484 95 9025 
3 9 25 625 26 676 100 10000 
10 100 80 6400 22 484 100 10000 
12 144 60 3600 15 225 80 6400 
9 81 75 5625 15 225 80 6400 
7. 5 56. 25 55 3025 26 676 85 7225 
3 9 40 1600 29.5 870.25 95 9025 
8 64 65 4225 13.5 182.25 80 6400 
2.5 6.25 55 3025 17 289 80 6400 
7 49 75 5625 21. 5 462.25 75 5625 
10 100 75 5625 20 400 75 5625 
3. 5 12. 25 65 4225 15 225 90 8100 
10 100 85 7225 11 121 70 4900 
9.5 90.25 75 5625 15 225 75 5625 
6 36 55 3025 33 1089 80 6400 
6 36 100 10000 15 225 85 7225 
3 9 60 3600 12 144 75 5625 
6 36 65 4225 16 256 75 5625 
9 81 55 3025 14 196 85 7225 
6 36 50 2500 13 169 70 4900 
10 100 70 4900 11. 5 132.25 80 6400 
8.5 72.25 60 3600 11. 5 132.25 75 5625 
8. 5 72.25 40 1600 15.5 240.25 85 7225 




STANDARD DEVIATIONS AND VARIANCES 
EXN = 206.5 
XN= 6.883 
EYN = 1875 
YN = 62. 5 
EXI = 521 
xi= 17.366 
Value with Periotron 
Normal Inflammed 
SxN = 2. 634 sx1 = 5. 4439 
Value with Gindex 
Normal Inflammed 
SyN = 18. 135 Sy1 = 8. 6036 
EYI = 2440 
YI = 81. 333 
APPENDIX H 
TABLE VII 
t-TEST BETWEEN NORMAL AND INFLAMMED GINGIVA 
WITH THE PERIOTRON AND THE GINDEX 
Periotron Gindex 
Normal - Inflammed Gingiva Normal - lnflammed Gingiva 
sP = 4. 276 Sp = 14. 193 





CREVICULAR FLUID COMPOSITION~:< 
Cellular Elements 






3. Other ions mainly Calcium, Chloride, Magnesium 
Organic Compounds 
1. Carbohydrates 
2. Proteins ( y , S , 0.2 , a 1 , globulins. albumins 
Metabolic and Bacterial Products 




5. Cytotoxic Substances 
6. Antibacterial Factors 
Enzymes 
1. Acid Phophatase 
2. Alkaline Phosphatase 
3. S -Glucuronidase 
4. Lysozyme 
5. Cathepsin D. 
6. Proteas es 
7. Lactic Dehydrogenase 
::!<Cimasoni, 19 7 4 
52 
TABLE IX 
FLORA IN GINGIVAL CREVICE~:< 
Gramt facultative rods 29. 7o/o 
Gram! facultative cocci 21. 9o/o 
Gram+ anaerobic cocci 16. 3o/o 
Gram + anaerobic rods 16. 3o/o 
Gram - anaerobic rods 8. 8o/o 
Gram + anaerobic cocci 3. 5o/o 
Gpam - facultative rods 1 ~ 8o/o 
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